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(54) RESIN-SEALING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently expose a semiconductor 
wafer, and additionally, its terminal forming surface reliably by using a 
compression molding method, wherein a molded product which has 
metallic pillars erected on the side of an electrode terminal forming 
surface of a semiconductor wafer and electrically connected to an 
electrode terminal, is resin-sealed by applying a resin pressure to a 
sealing resin and then cured by heating. 

SOLUTION: Operation, by which a lower mold 4 raises a semiconductor 
wafer 18, stops upon abutting against stoppers 19 and 20 of an upper 
mold 3 and the lower mold 4. At this stopping position, a sealing resin 1 7 
is melted and filled between metallic pillars 2. It is at this position that 
the thickness of a product is regulated. While the mold 4 is raised, the 
resin 17 is melted gradually. The resin 17 is immersed from a central part 
toward the periphery, so that its immersed radius increases gradually to 
be finally filled between the erected pillars 2. When the resin 17 has been 
filled between the erected pillars 2 of the wafer 18. molding is effected 
with the end face of each pillar 2 entering into a release film 6, so that 
the resin 17 does not adhere to the end face of the pillar 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mold metal mold which holds the mold goods-ed with which the metal pillar electrically connected 
with this electrode terminal at the electrode terminal forming face side of a semi-conductor wafer was set up in 
a cavity crevice, and clamps them, A film covering means to have a wrap release film for the parting surface 
where the inside and said mold goods-ed of a cavity crevice of said mold metal mold contact respectively, The 
resin seal means which fills up with and carries out the resin seal of the closure resin between the metal pillars 
of said mold goods-ed clamped through said release film by said mold metal mold. A resin pressure measurement 
means to measure the resin pressure of the closure resin with which the part which counters the resin seal 
section between said metal pillars of said mold metal mold is equipped with, and it fills up between said metal 
pillars, The resin sealing arrangement characterized by providing the clamp coordinate control means which 
controls the clamp coordinate of said mold metal mold so that the resin pressure measured by said resin 
pressure measurement means turns into predetermined resin pressure. 

[Claim 2] Said clamp coordinate control means is a resin sealing arrangement according to claim 1 characterized 
by having specified the exposure range of the point which contains the end face of said metal pillar so that the 
amount of penetration to the release film of thickness t of the point containing the end face of said metal pillar 
may become below t ( 1/4 ) by setting up the clamp coordinate of said mold metal mold based on the sampling 
data which measured clamp ** and resin pressure beforehand , and were obtained . 
[Claim 3] Said clamp coordinate control means is a resin sealing arrangement according to claim 1 or 2 
characterized by for the clamp coordinate location of said mold metal mold adjusting the flow of the closure resin 
which flows into the gate for overflow, and a runner, and controlling the thickness of the closure resin with which 
it fills up between said metal pillars. 

[Claim 4] Said mold metal mold is claims 1 and 2 characterized by having energized to the sense to which a 

clamp side projects rather than the parting surface of said female mold towards a punch in a female mold side at 

the time of a mold aperture, and having the clamper which clamps said release film of the periphery section of 

said mold gbods-ed between said punches, or a resin sealing arrangement according to claim 3. 

[Claim 5] Said clamper is a resin sealing arrangement according to claim 4 characterized by having the spacer 

which sets up the resin pressure at the time of said closure resin overflowing removable. 

[Claim 6] The cavity crevice which consists of said clampers and said female mold is a resin sealing arrangement 

according to claim 4 or 5 characterized by being formed so that it may become deeper than the resin thickness 

after shaping of closure resin. 

[Claim 7] Claims 1, 2. 3, 4. and 5 characterized by forming the concave surface section in the side to which 
closure resin touches the parting surface of said mold metal mold, and forming the convex section in the side 
which a semi-conductor wafer touches, or a resin sealing arrangement according to claim 6. 
[Claim 8] Spacing of the concave surface section of the parting surface of said mold metal mold and the convex 
section is a resin sealing arrangement according to claim 7 characterized by being formed so that the periphery 
section may become large a little rather than a center section. 

[Claim 9] The curvature of the concave surface section of said mold metal mold is a resin sealing arrangement 
according to claim 7 or 8 characterized by being formed so that it may become smaller than the curvature of the 

convex section. 

[Claim 10] The part which counters the resin seal section between said metal pillars of said mold metal mold is 
claims 1, 2, 3, 4, 5, 6. 7, and 8 characterized by being heated through the low-fever conductor with which 
hardening of closure resin advances towards the periphery section from the center section of the resin seal 
section, or a resin sealing arrangement according to claim 9. 

[Claim 1 1] Claims 1, 2, 3, 4, 5, 6, 7, 8, and 9 characterized by forming in a split face the parting surface which 
contacts said release film of said mold metal mold by pressing, or a resin sealing arrangement according to claim 
10. 

[Claim 12] Claims 1, 2, 3, 4. 5, 6, 7, 8, 9, and 10 characterized by preparing the cavity for overflow in the parting 
surface of said mold metal mold, or a resin sealing arrangement according to claim 11. 



[Claim 13] The resin sealing arrangement according to claim 12 characterized by preparing the air hole 
connected to an air pressure control means in the base of said cavity. 

[Claim 14] Claims 1, 2, 3. 4, 5, 6, 7. 8, 9, 10, 1 1. and 12 characterized by having established the air vent slot in the 
parting surface of said mold metal mold, and preparing the air vent hole connected to an air suction means in the 
base of this air vent slot or a resin sealing arrangement according to claim 13. 

[Claim 15] Claims 1, 2, 3. 4, 5. 6, 7, 8, 9, 10. 1 1, 12, and 13 characterized by providing a clamp pressure 
adjustment means to adjust clamp which acts on said metal pillar when the part which counters the end face 
of said metal pillar of said mold metal mold is equipped and said mold goods-ed are clamped, or a resin sealing 
arrangement according to claim 14. 

[Claim 16] Claims 1, 2, 3. 4, 5. 6, 7. 8. 9, 10. 1 1. 12, 13, and 14 characterized by providing a release film supply 
means to supply said long picture-like release film to mold metal mold continuously, or a resin sealing 
arrangement according to claim 1 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin sealing arrangement which holds the mold goods-ed 
with which the metal pillar electrically connected with this electrode terminal at the electrode terminal forming 
face side of a semi-conductor wafer at a detail was set up in the cavity crevice of mold metal mold, clamps 
them, and performs a resin seal more about the resin sealing arrangement for semiconductor device manufacture. 

[0002] 

[Description of the Prior Art] The resin seal of the mold goods-ed with which the wiring layer was formed on the 
semi-conductor wafer, and the metal pillar was set up by this a part of wiring layer is carried out, and the method 
of a dicing saw or laser cutting this wafer to the piece of an individual, and manufacturing a semiconductor 
device is proposed. Since it unifies a wafer process and a package process and it not only can simplify a 
production process, but it can manufacture final product size as the almost same size as a chip size, this 
semiconductor device can miniaturize a semiconductor device remarkably, and its productivity improves by leaps 
and bounds, and it attracts attention in respect of the ability to reduce a manufacturing cost. 
[0003] In order to reinforce the metal pillar set up on the above-mentioned semi-conductor wafer or to ease the 
stress based on the coefficient-of-thermal-expansion difference at the time of mounting in a printed circuit 
board, it is necessary to carry out the resin seal of between metal pillars. As an approach of carrying out the 
resin seal of the semiconductor device of this wafer level, liquid resin is slushed between metal pillars by the 
potting method, and there is a compression mold method which carries the approach and semi-conductor wafer 
which carry out heat hardening on mold metal mold, and carries and compresses closure resin on this semi- 
conductor wafer, or the transfermold method which clamps a semi-conductor wafer to mold metal mold, and . 
tttttt and carries out the resin seal of the closure resin. 

[0004] Since a resin layer can be formed comparatively easily on a semi-conductor wafer among these, the 
compression mold method is used. He makes a comparatively hard, a little larger temporary film than the 
diameter of a wafer intervene between closure resin and metal mold, and is trying for closure resin not to adhere 
to the end face of a metal pillar by this approach. And since the closure resin on a metal pillar adheres to this 
temporary film and exfoliates by removing a temporary film after closure resin carries out heat hardening, 
exposure formation of the metal pillar end face which joins solder Bengbu is carried out. The approach of 
carrying out a resin seal shown in JP,10-79362,A by joint application with FUJITSU, LTD. and FUJITSU 
automation incorporated company as an example is proposed. After solder Bengbu is joined to the metal pillar 
end face by which exposure formation was carried out by this semi-conductor wafer by which the resin seal was 
carried out with a dicing saw or laser, it is cut by the piece of an individual and a semiconductor device is 
manufactured by it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it is filled up with closure resin between the metal 
pillars which stand close together when being based on the potting method, in case the resin seal of the 
semiconductor chip is carried out, before this closure resin spreads a semi-conductor wafer top without dark 
circles, time amount will be taken upwards, before closure resin hardens, time amount will be taken, and it is not 
efficient. Moreover, although exposure formation of the metal pillar end face is carried out with a temporary film 
when filling up between the metal pillars which bristle with this closure resin too since closure resin is carried 
and compressed on a semi-conductor wafer when based on the compression mold method Since closure resin 
enters and a resin seal is carried out between temporary films, the closure resin which adheres to a temporary 
film and exfoliates becomes an ununiformity, and dispersion tends to produce a metal pillar end face in whenever 
[ exposure / of a metal pillar end face ]. Moreover, when the resin remainder is in a metal pillar end face, there is 
a possibility that a solder bump's junction nature may fall. 

[0006] since the metal pillar is set up on the semi-conductor wafer, in case mold goods-ed clamp with mold 
metal mold, when it comes out in the whole parting surface and dispersion arises in the clamp force, closure resin 



enters into the end face of a metal pillar, and it becomes impossible however, for the plane of composition of 
solder Bengbu to carry out exposure formation certainly Since an injection time started from usual when filling up 
closure resin with predetermined resin pressure between the metal pillars which stand close together especially, 
in resin having carried out heat hardening at an early stage, by the time this closure resin spread all over the 
semi-conductor wafer, hardening advanced, and there was a possibility that a resin seal side might become an 
ununiformity or a void might arise. Moreover, when the clamp force of mold metal mold was too strong, the metal 
pillar was damaged and there was also a possibility that the semi-conductor wafer with which the wiring layer 
was formed might be destroyed. Moreover, since many semiconductor devices carry out the resin seal of this 
whole semi-conductor wafer surface formed on the same semi-conductor wafer side, the closure resin after 
shaping carries out shrink, and it is easy to produce curvature in mold goods. When curvature arose in mold 
goods, a possibility that the quality of a semiconductor device may deteriorate is upwards, and there was also a 
trouble of being hard coming to carry out cutting. 

[0007] The place which this invention is made that these troubles should be canceled and is made into the 
purpose exposes [ whether it is also an effectiveness good comb or ] a terminal forming face for the 
semiconductor device of semi-conductor wafer level certainly, and is to offer the resin sealing arrangement 
which can moreover manufacture a semiconductor device with high safety, dependability, and quality of mold 
goods. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order to attain the 
above-mentioned purpose. Namely, the rtiold metal mold which holds the mold goods-ed with which the metal 
pillar electrically connected with this electrode terminal at the electrode terminal forming face side of a semi- 
conductor wafer was set up in a cavity crevice, and clamps them, A film covering means to have a wrap release 
film for the parting surface where the inside and the mold goods-ed of a cavity crevice of mold metal mold 
contact respectively, The resin seal means which fills up with and carries out the resin seal of the closure resin 
between the metal pillars of the mold goods-ed clamped through the release film by mold metal mold, A resin 
pressure measurement means to measure the resin pressure of the closure resin with which the part which 
counters the resin seal section between the metal pillars of mold metal mold is equipped with, and it fills up 
between metal pillars. It is characterized by providing the clamp coordinate control means which controls the 
clamp coordinate of mold metal mold so that the resin pressure measured by this resin pressure measurement 
means turns into predetermined resin pressure. 

[0009] A clamp coordinate control means moreover, by setting up the clamp coordinate of mold metal mold 
based on the sampling data which measured clamp ** and resin pressure beforehand, and were obtained It is 
desirable to have specified the exposure range of the point which contains the end face of a metal pillar so that 
the amount of penetration to the release film of thickness t of the point containing the end face of a metal pillar 
may become below t (1/4). Moreover, the flow of the closure resin which flows into the gate for overflow and a 
runner with the clamp coordinate location of mold metal mold may be adjusted, and you may be controllable 
about the thickness of the closure resin with which it fills up between metal pillars. 

[0010] Moreover, mold metal mold is energized to the sense to which a clamp side projects rather than the 
parting surface of female mold towards a punch in a female mold side at the time of a mold aperture. You may 
have the clamper which clamps the release film of the periphery section of mold goods-ed between punches. 
This clamper You may have the spacer which sets up the resin pressure at the time of closure resin overflowing 
removable, and the cavity crevice which consists of a clamper and female mold may be formed so that it may 
become deeper than the resin thickness after shaping of closure resin. Moreover, the concave surface section is 
formed in the side to which closure resin touches the parting surface of mold metal mold. It is desirable that the 
convex section is formed in the side which a semi-conductor wafer touches. Spacing of the concave surface 
section of the parting surface of this mold metal mold, and the convex section You may be formed so that the 
periphery section may become targe a little rather than a center section, and the curvature of the concave 
surface section of mold metal mold may be formed so that it may become smaller than the curvature of the 
convex section. 

[001 1] Moreover, as for the part which counters the resin seal section between the metal pillars of mold metal 
mold, it is desirable to be heated through the low-fever conductor with which hardening of closure resin 
advances towards the periphery section from the center section of the resin seal section, and the parting 
surface which contacts the release film of mold metal mold by pressing may be formed in the split face. 
Moreover, the cavity for overflow may be prepared in the parting surface of mold metal mold, the air hole 
connected to an air pressure control means may be prepared in the base of this cavity, an air vent slot may be 
prepared and the air vent hole connected to an air suction means may be prepared in the base of this air vent 
slot. Moreover, the part which counters the end face of the metal pillar of mold metal mold is equipped, and when 
mold goods-ed are clamped, a clamp pressure adjustment means to adjust clamp ** which acts on a metal pillar 
may be provided. Moreover, a release film supply means to supply a long picture-like release film to mold metal 
mold continuously may be provided. 



[0012] ■ 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to a detail. 
This example explains the resin sealing arrangement for clamping and carrying out the resin seal of the mold 
goods-ed with which the wiring layer was formed on the semi-conductor wafer, and the metal pillar was set up 
by this a part of wiring layer to mold metal mold, and manufacturing the semiconductor device of semi-conductor 
wafer level. The explanatory view showing the condition that drawing 1 clamped formed elegance to mold metal 
mold, the explanatory view of the mold metal mold with which drawing 2 was equipped with the clamper, The 
expansion explanatory view of the mold metal mold with which drawing 3 was equipped with the spacer for 
clamper thickness adjustment The explanatory view of the mold metal mold with which, as for drawing 4 , the 
concave surface section and the convex section were respectively formed in the parting surface, The 
explanatory view showing the configuration of the mold metal mold with which drawing 5 used the low-fever 
conductor, the top view in which drawing 6 shows the configuration of a punch, The transpicuous figure in which 
drawing 7 shows the configuration of female mold, the explanatory view in which drawing 8 shows the amount of 
penetration to the release film of a metal pillar, The explanatory view in which drawing 9 shows a difference of 
the amount of penetration to the release film of the metal pillar at the time of a clamp, The explanatory view in 
which drawing 10 shows the configuration of a resin sealing arrangement the expanded sectional view showing 
the condition that drawing 1 1 carried out the resin seal of the semi-conductor wafer, The block diagram in which 
drawing 12 shows the configuration of the control system of a resin sealing arrangement the explanatory view of 
the resin sealing arrangement which drawing 1 3 requires for other examples, and drawing 14 are the sectional 
views and top views showing the configuration of the clamper with which the resin sealing arrangement 
concerning other examples was equipped. 

[0013] First the outline configuration of the resin sealing arrangement which carries out the resin seal of the 
mold goods-ed with which the metal pillar was set up on the semi-conductor wafer with reference to drawing 1 
and drawing 8 - drawing 1 2 is explained. In drawing 1010 , 1 is mold goods-ed, a wiring layer is formed on a semi- 
conductor wafer, and the metal pillar 2 is set up by this a part of wiring layer These mold goods 1-ed are held in 
the cavity crevice 5 formed in female mold 4 among the mold metal mold which consists of a punch 3 and female 
. mold 4, and are clamped. In addition, the metal pillar may be set up so that mold goods-ed may be connected to 
the electrode terminal of a semi-conductor wafer directly electrically, 

[0014] 6 is a release film, and it has covered the parting surface where the inside and the moid goods 1-ed of the 
cavity crevice 5 contact so that the parting surface of a punch 3 and female mold 4 may not contact closure 
resin direct The release film 6 has the thermal resistance which can be equal to whenever [ stoving 
temperature / of mold metal mold ], exfoliates easily fi^om a metal mold side, and what has the flexibility which 
learns and deforms into the inside of the cavity crevice 5, and an extensibility, for example, PTFE, ETFE. PET, an 
FEP film, fluorine sinking-in glass fabrics, a polypropylene film, Pori chlorination BINIRIJIN. etc. are used suitably. 
In this example, the release film feeder style which supplies the long picture-like release film 6 to mold metal 
mold continuously is equipped. That is, a punch 3 and female mold 4 are respectively equipped with the supply 
rolls 7a and 8a and the winding rolls 7b and 8b of the release film 6. Only a used part is rolled round by the 
winding rolls 7b and 8b while the release film 6 lets out only an initial complement from supply rolls 7a and 8a for 
every resin seal actuation. The film covering means is constituted by the above-mentioned release film 6 and the 
release film feeder style. In addition, the release film 6 may use what was beforehand cut in the shape of a strip 
of paper. 

[0015] Moreover, female mold 4 is supported by the movable platen 9 movable, it is fixed to the fixed platen 10 
and the punch 3 is supported. Moreover, the clamper 12 is supported by the movable platen 9 movable with 
female mold 4 with the spring 1 1 from a cartridge, and it clamps between punches 3 to it in support of the 
release film 6 of the periphery section of the mold goods 1-ed. 

[0016] Moreover, in drawing 1 1 , in case mold metal mold is covered with the release film 6, air suction is carried 
out from the suction hole 1 3 which is open for fi^ee passage to the inner base side of the cavity crevice 5, and 
adsorption maintenance of the release film 6 is carried out in the inside and parting surface of the cavity crevice 
5. Moreover, the suction hole 15 connected to the air suction device which is not illustrated on the base of the 
cavity 14 for overflow and the cavity 14 for this overflow is respectively formed in the parting surface of a punch 
3 and a clamper 12. Moreover, the film adsorption hole 16 in which adsorption maintenance is possible is 
respectively formed in the parting surface of a punch 3 and a clamper 1 2 over the neighborhood in the release 
film 6. 

[0017] Moreover, in drawing 10 , where adsorption maintenance of the release film 6 is carried out in the parting 
surface of mold metal mold, the formed elegance 1 is held in the cavity crevice 5, and closure resin 1 7 is laid on 
the metal pillar 2 of the mold goods 1-ed. And in case the vertical-movement device which drive transfer is 
carried out with the electric motor which is not illustrated, and moves up and down is made to upper-** the 
movable platen 9 and the mold goods 1-ed are clamped through the release film 6 by female mold 4 and the 
punch 3, the resin seal of the closure resin 17 is filled up with and carried out between the metal pillars 2. The 
resin seal means is constituted by the female mold 4 and the punch 3 which were supported by the feeder style, 



the movable praten 9. and the fixed platen 10 of the elegance 1 formed [ these ] or closure resin 14. 
[0018] In the resin sealing arrangement of this operation gestalt first while supplying and setting the release film 
6 to the clamp side of a punch 3 in the state of a mold aperture, the release film 6 is supplied to female mold 4, 
and adsorption support of the release film 6 is carried out at a clamper 12. next the suction hole 13 which is 
open for free passage on the inner base of female mold 4 — air suction of the release film 6 is carried out 
clitteringly, the release film 6 is adsorbed at cavity crevice 5 inside surrounded by the clamper 12 and female 
mold 4, and the semi-conductor wafer 18 is set in this cavity crevice 5. Subsequently, closure resin 17 is set to 
the abbreviation center section of the semi-conductor wafer 18 (refer to drawing 10 ). 
[0019] Subsequently, the movable platen 9 is upper-**(ed) and a clamp is started. First closure resin 17 is 
clamped, and next a clamper 12 contacts by pressing through the release film 6 in a punch 3, and clamps this 
release film 6. When the movable platen 9 furthermore upper-**, female mold 4 comes to push up the semi- 
conductor wafer 18. The actuation whose female mold 4 pushes up the semi-conductor wafer 18 stops in the 
place where the stoppers 19 and 20 of a punch 3 and female mold 4 ran. This halt location is in the condition of 
melting of the closure resin 17 having been carried out and having filled up with closure resin 17 between each 
metal pillar 2, and the thickness of a product is prescribed by this location. In case female mold 4 is pushed up, 
closure resin 17 is fused gradually, and it immerses and goes to a perimeter from a central part so that an 
immersion radius may become large gradually, and it fills up with it between the metal pillars 2 which finally stand 
close together Female mold 4 upper-** drawing 1 1 . and it shows the condition that stoppers 19 and 20 poked 
mutually and hit It fills up with closure resin 17 between the metal pillars 2 set up by the semi-conductor wafer 
18, and resin shaping is carried put so that the end face of the metal pillar 2 may enter a little in the release film 
6 and closure resin 17 may not adhere to the end face of the metal pillar 2. 

[0020] Moreover, in drawing 1 and drawing 10 , the punch 3 is equipped with the pressure sensor 21 as a clamp 
pressure measuring means among mold metal mold. The part which counters the end face of the metal pillar 2 by 
the side of a punch 3 is equipped with this pressure sensor 21, and when it clamps the mold goods 1-ed, it 
measures clamp ** which acts on the metal pillar 2. Since this pressure sensor 21 has dispersion in some also in 
the height dimension of the metal pillar 2, it is desirable that two or more places are equipped in the location 
which counters the end face of this metal pillar 2. Moreover, the punch 3 is equipped with the resin pressure 
sensor 22 as a resin pressure measurement means. The part which counters the resin seal section between the 
metal pillars 2 by the side of a punch 3 is equipped with this resin pressure sensor 22, and it measures the resin 
pressure with which it fills up between these metal pillars 2. It is desirable that two or more equipment also of 
this resin pressure sensor 22 is carried out at the core of this resin seal section and the periphery section in 
consideration of dispersion in the resin pressure of the core of the resin seal section and the periphery section. 
[0021] Moreover, in drawing 10 , 23 is a motor for clamp pressure adjustments as a clamp pressure adjustment 
means, and if the resin pressure which acts as a monitor by the resin pressure sensor 22 serves as an excessive 
pressure, it is prepared so that resin seal actuation may be stopped and clamp ** may be adjusted. This motor 
23 for clamp pressure adjustments adjusts and supports the wire extension of the stopper 19 by the side of this 
punch 3. For example, a stopper 19 and the ellipse cam which fits in are specifically attached in the output shaft 
of the motor 23 for clamp pressure adjustments, and the amount of protrusions of a stopper 1 9 is adjusted with 
the rotation location of an ellipse cam. As for the mold goods 1-ed, thickness is changed a little with a form or a 
lot For example, in the case of the semi-conductor wafer 18, there is dispersion in the thickness of a wafer, the 
thickness of the film for protection, the height dimension of the metal pillar 2, etc. Therefore, it is good to enable 
it to adjust the height of a stopper so that it can clamp appropriately corresponding to such dispersion. As 
accommodation height of a stopper 19, there should just actually be about **0.1mm. In addition, the motor 23 for 
clamp pressure adjustments may be equipped and made the stopper 20 by the side of female mold 4. 
[0022] Moreover, in drawing 12 , 24 is a control section as a clamp coordinate control means, and it controls the 
clamp coordinate of mold metal mold so that the resin pressure measured by the resin pressure sensor 22 turns 
into predetermined resin pressure. This control section 24 memorizes the suitable clamp coordinate (namely, 
mold clamp location) of the mold metal mold set up by sampling clamp ** and resin pressure which are 
beforehand detected by the pressure sensor 21 and the resin pressure sensor 22 under certain conditions, or 
when excessive resin pressure arises, it controls it to suspend resin seal actuation. The detecting signal 
detected by the pressure sensor 21 and the resin pressure sensor 22 is inputted into a control section 24 
through an input/output interface 25, and a control signal is outputted from a control section 24, and actuation 
of the electric motor 27 which goes up and down the motor 23 for clamp pressure adjustments which makes the 
amount of protrusions of a stopper 19 adjustable through Motor Driver 26, and the movable platen 9 is controlled. 

[0023] The control section 24 adjusted the amount of protrusions of a stopper 19 beforehand, set up the clamp 
coordinate, and has memorized the resin pressure data detected by the clamp ** data and the resin pressure 
sensor 22 which were detected by the pressure sensor 21 as sample data. And the stress which acts on per [ of 
the metal pillar 2 ] one is computed, and the tolerance of a clamp coordinate is set up in consideration of 
dispersion in resin pressure. In addition, this set point has the effective height of the release film 6. closure resin 



17. and the metal pillar 2 on the same conditions, and when the class of the mold goods 1-ed or release film 6 
changes, it is necessary to reset it up anew. Moreover, in resin seal actuation, when monitoring of the resin 
pressure at the time of mold metal mold clamping the mold goods l-ed is always carried out by the resin 
pressure sensor 22 and a pressure value exceeds tolerance, after resin seal actuation termination of the mold 
goods concerned, a control section 24 once suspends the resin seal actuation by the electric motor 27 or heater 
28 grade, makes a lamp 29 turn on, and reports abnormalities. 

[0024] The configuration of the mold metal mold used for a resin sealing arrangement here is explained with 
reference to drawing 2 and drawing 3 . In drawing 2 (a), mold metal mold was energized to the sense to which a 
clamp side projects rather than the parting surface of female mold 4 towards a punch 3 in a female mold 4 side 
at the time of a mold aperture, and is equipped with the clamper 12 which clamps the release film 6 of the 
periphery section of the mold goods 1-ed between punches 3. This clamper 12 makes the closure resin with 
which it fills up between the metal pillars 2 of mold metal mold overflow, and maintains the resin pressure in the 
cavity crevice 5 at place constant pressure. The cavity crevice 5 which consists of a clamper 1 2 and female 
mold 4 is formed so that it may become deeper than the resin thickness after shaping of closure resin 17. It 
carries out air suction and makes the inside of the cavity crevice 5 carry out adsorption maintenance of the 
release film 6 from the suction hole 13 formed between a clamper 12 and female mold 4, in case this clamper 12 
clamps the mold goods 1-ed while it clamps the release film 6 first. Drawing 2 (b) is the explanatory view showing 
the condition of having changed the clamp coordinate of mold metal mold with drawing 2 (a), namely, — drawing 2 
(a) ~ the path clearance of the mold clamp location of a punch 3 and female mold 4 — tl it is ~ drawing 2 (b) 
shows the condition that coordinate control is carried out so that path clearance may be set to t 2 (t 2> tl), to a 
thing. In addition, when adjusting the resin pressure of the closure resin overflowed by the clamper 12, you may 
have the spacer 30 which adjusts the resin pressure of the closure resin which adjusts and overflows the height 
location of a clamper 12 as it is shown in drawing 3 whether the spring 1 1 from a cartridge is exchanged 
removable. 

[0025] Moreover, in drawing 8 , the exposure range of the point containing end-face 2a of the metal pillar 2 which 
presses the release film 6 is specified so that the amount of penetration to the release film of thickness t of the 
point containing end-face 2a of the metal pillar 2 may become below t (1/4) preferably with the clamp coordinate 
location of the mold metal mold memorized by the control section 24. 

[0026] Whenever a lot generally replaces the criterion of the clamp coordinate at the time of resin shaping, it 
measures the reference value of a clamp coordinate based on the amount of protrusions of the stopper 1 9 
acUust*ed by the motor 23 for clamp pressure adjustments every, and loads it to a control section 24. 
** Measure press »* PI at the time of clamping female mold 4 to an assignment coordinate location, with closure 
resin 17 or the semi-conductor wafer 18 not set with a pressure sensor 21. 

** Measure press ** P2 at the time of making female mold 4 upper-** to an assignment coordinate location 
without being filled up with closure resin 17, and clamping the semi-conductor wafer 18 with a pressure sensor 
21. 

** Measure press P3 at the time of being filled up with closure resin 17 on the semi-conductor wafer 18. 
making female mold 4 upper-** to an assignment coordinate location, and clamping the semi-conductor wafer 18 
with a pressure sensor 21. 

** the number / post**** of stress P5=P4 / post which joined per [ of the press ** P4=P2-P1 metal pillar 2 
which joined the metal pillar 2 ] one ~ if a predetermined value exceeds, the stress P5 which joined per [ of this 
metal pillar 2 ] one Suspend clamp actuation, a lamp 29 is made to turn on as what produces circuit destruction 
(destruction of an electrode terminal, a wiring layer, etc.) of the semi-conductor wafer 18, and abnormalities are 
reported. The setting approach of the tolerance of the value of this stress P5 is explained. 
** Compute shaping resin pressure P6=P3-P2-P1. Since it varies for every resin shaping actuation, press ** P3 
is calculated noting that the increment joins the metal pillar 2, when there is an increment in press ** P3. 
Therefore, the tolerance where the value of stress P5 does not result in circuit destruction of the semi- 
conductor wafer 18 in consideration of a changed part of the shaping resin pressure P6 is set up. 
[0027] Next, the exposure configuration of the point which contains the end face of the metal pillar 2 by control 
of a clamp coordinate is explained with reference to drawing 9 . Drawing 9 shows the resin seal condition at the 
time of changing the penetration depth to the release film 6 of the metal pillar 2. In drawing 9 R> 9. the resin seal 
condition at the time of changing the amount of penetration to the release film 6 of thickness t of the metal pillar 
2 fi^om left-hand side with t (1/4), t (1/2), and t (3/4) is shown. When the amount of penetration of the metal 
pillar 2 was below t (1/4), the exposure of the point containing end-face 2a of this metal pillar 2 was moderate, 
and since the clamp coordinate was also controlled proper, without destroying the electrode terminal and wiring 
layer which were moreover formed in the semi-conductor wafer 18, a solder bump's sufficient plane of 
composition was able to be secured between end-face 2a of the metal pillar 2. and the circuit pattern of a 
mounting substrate, moreover, when the amount of penetration of the metal pillar 2 is larger than t (1/4) (i.e.. 
when changing the amount of penetration with t (1/2) and t (3/4)) The point containing end-face 2a of this metal 
pillar 2 is exposed too much, the amount of bending and wrinkle of a film 6 become large, the deformation of 



closure resin T7 becomes large, and a possibility of destroying the electrode terminal and wiring layer which were 
moreover formed in the semi-conductor wafer 18 arises. 

[0028] Moreover, since many semiconductor devices carry out the resin seal of this semi-conductor wafer 18 
whole. surface formed on the same semi-conductor wafer 18, it is easy to produce curvature so that the closure 
resin 17 after shaping may carry out shrink and a resin seal side side may serve as [ mold goods ] a concave 
surface. For this reason, as shown in drawing 4 , the parting surface by the side of closure resin 17 touching [ 3 ] 
beforehand, i.e., a punch, may be formed in concave surface section 3a, and, as for mold metal mold, the side 
which the semi-conductor wafer 18 touches, i.e., the parting surface of female mold 4, may be formed in convex 
section 4a. in this case, spacing of concave surface 3a and convex 4a is formed so that the periphery section E 
may become large a little from a center section C (C<E), and the curvature R of concave surface section 3a 
becomes larger than the curvature r of the convex section (R>r) ~ it is formed like. Even if closure resin 17 
carries out shrink after a resin seal and semi-conductor wafer 18 curvature arises by this, the display flatness of 
the semi-conductor wafer 18 is maintainable. Therefore, the quality of mold goods of a semiconductor device can 
be maintained, and it becomes easy to carry out cutting done the piece of an individual at a back process. 
[0029] Moreover, since an injection time starts from usual when filling up closure resin 17 with predetermined 
resin pressure between the metal pillars 2 which stand close together, in closure resin 17 having carried out heat 
hardening at an early stage, by the time this closure resin 17 spreads all over the semi-conductor wafer 18, 
hardening will advance, and there is a possibility that a resin seal side may become an ununiformity or a void may 
arise. On the other hand, as shown in drawing 5 , it is desirable that some of punches 3 which constitute mold 
metal mold, and female mold 4 are equipped with the low-fever conductor 31 with which hardening of closure 
resin 17 advances gradually towards a perimeter from the center section of the resin seal section. As this low- 
fever conductor 31, what combined two or more heat insulating materials (for example, forsterite, a zirconia, a 
steatite, a mullite, zircon, a titania, etc.) is used suitably. By this, since some mold metal mold is equipped with 
the low-fever conductor 31 and hardening starts after closure resin 17 spreads all over the semi-conductor 
wafer 18, a resin seal side is finished in homogeneity and generating of a void can be prevented. 
[0030] In drawing 6 . 32 shows the circular contacting-by-pressing side which contacts by pressing the semi- 
conductor wafer 18 of the mold goods 1-ed prepared in the parting surface of a punch 3. The cavity 14 for 
overflow and the film adsorption hole 16 which carries out air adsorption of the release film 6 at a punch 3 are 
further arranged at intervals of predetermined on the periphery of the contacting-by-pressing side 32 on clamp 
side 32a and its periphery at the parting surface of the perimeter Although the film adsorption hole 16 is 
arranged in the shape of a square in the illustrated example, in accordance with the configuration of the 
contacting-by-pressing side 32. it can also arrange in the circle configuration of this alignment 
[0031] If the field respectively surrounded with the film adsorption hole 16 is formed in split faces, such as crepe, 
with an electron discharge method, sandblasting, etc., frictional resistance will become small, and It will become 
easy to move the release film 6, and comes to be able to perform positioning of this release film 6 certainly with 
irregularity with a slight front face in the parting surface (for the base of the cavity crevice 5 to be included) of a 
punch 3 and female mold 4. moreover, surface irregularity — the heat from mold metal mold — propagation — 
being hard ~ it is inelastic to ****** in the release film 6 ~ when air suction of the release film 6 is carried out 
from things, it becomes easy to attract the whole film. Moreover, since it becomes easy to carry out degassing, if 
air suction is continued even if a wrinkling arises, when the release film 6 is attracted, a wrinkling will be canceled 
gradually. In addition, there is also a method of preparing a slot besides crepe as a split-face configuration of a 
front face. A smooth side may be made about clamp area. 

[0032] The female mold 4 which supports the semi-conductor wafer 18 as shown in drawing 7 is circularly 
formed in a fiat-surface configuration according to the diameter size method of this semi-conductor wafer 18. A 
clamper 12 is formed in the outside of female mold 4 possible [ sliding] to female mold 4. 33 is the clamp 
projection prepared in the front face of a clamper 12 along with the periphery of female mold 4. The clamp 
projection 33 is formed so that the clamp force may act certainly in the boundary part of a resin seal field and it 
may project slightly from a parting surface. 34 is an overflow gate for pouring the resin which cut and lacked the 
clamp projection 33 in the groove, and was overflowed from the resin seal field. 

[0033] The cavity 14 for overflow is arranged so that it may go around on the outside of the clamp projection 33. 
On the base of the cavity 14 for overflow, opening is carried out, and the suction hole 15 connects with the air 
suction means which is not illustrated, and enables suction of the release film 6 in the cavity 14 for overfiow. The 
cavity 14 for overfiow is formed in the punch 3 as well as female mold 4. By controlling the clamp coordinate 
location of mold metal mold, a control section 24 can adjust the flow of the closure resin which flows into the 
gate 34 for overflow, and can control the thickness of the closure resin with which it fills up between the metal 
pillars 2 to given thickness. In female mold 4, 35 is a suction slot arranged outside to the pan of the cavity 14 for 
overfiow. With the operation gestalt. equal arrangement of the suction slot 35 is carried out at four places. 36 is 
the suction hole made [ the base of the suction slot 35 ] to carry out opening. An air suction means by which 
this suction hole 36 is not illustrated, either is connected with, and drawing in of the release film 6 into the 
suction slot 35 is made possible. The sag of the release film 6 is drawn in this suction slot 35. and it becomes 



possible to taRe a wrinkling. The suction slot 35 is good also as not the configuration divided to the hoop 
direction but a configuration made to open for fi^ee passage. In addition, the operation which draws the sag of the 
release film 6 like the absorption slot 35 can be given by making the depth of the cavity 14 for overflow deep 
partially. 

[0034] Here, resin seal actuation of a resin sealing arrangement is explained. The control section 24 has adjusted 
the amount of protrusions of a stopper 19 by the motor 23 for clamp pressure adjustments beforehand, and the 
tolerance of a clamp coordinate is memorized by the control section 24 based on the sample data of clamp ** 
data and resin pressure data. If resin seal actuation is started, mold metal mold will clamp the mold goods 1-ed in 
the clamp coordinate location set up beforehand, and a control section 24 will perform a resin seal. At this time, 
monitoring of the resin pressure detected by the resin pressure sensor 22 at the time of mold metal mold 
clamping the mold goods 1-ed is always carried out. And when a pressure value exceeds tolerance, after resin 
seal actuation termination of the mold goods concerned, resin seal actuation of an electric motor 27 or heater 28 
grade is once suspended, a lamp 29 is made to turn on and abnormalities are reported. 

[0035] In order according to the above-mentioned configuration to impress moderate resin pressure to closure 
resin 14 by compression forming, to carry out the resin seal of the mold goods 1-ed with which the metal pillar 2 
was set up and to carry out heat hardening on the semi-conductor wafer 18, Since the clamp coordinate of mold 
metal mold is controlled so that the resin pressure by which the resin seal operating time is short and a control 
section 24 is moreover measured by the resin pressure sensor 22 turns into predetermined resin pressure The 
point containing end-face 2a of the metal pillar 2 can be exposed at a fixed rate, a resin seal can be carried out 
and the plane of composition of solder Bengbu can be formed certainly. Moreover, since a control section 24 
controls resin seal actuation, carrying out monitoring of the resin pressure by the resin pressure sensor 22 and it 
can carry out a resin seal in proper resin pressure, without damaging an electrode terminal, a wiring layer, etc. 
which were formed in the semi-conductor wafer 18, it can manufacture a semiconductor device with high safety 
and dependability. Moreover, even if dispersion is in the height dimension of the metal pillar 2 a little, by carrying 
out resin shaping through the release film 6i dispersion can be absorbed, end-face 2a of the metal pillar 2 can be 
exposed certainly, and resin shaping can be carried out Since especially the control section 24 has set up the 
clamp coordinate location of mold metal mold based on the sampling data which measured clamp ** and resin 
pressure beforehand, and were, obtained, it can speci"^ the exposure range of the point containing end-face 2a of 
the metal pillar 2 so that the amount of penetration to the release film 6 of thickness t of the point containing 
the end face of the metal pillar 2 may become below t (1/4), and can maintain stably the high-definition quality of 
mold goods of mold goods. 

[0036] Next the other examples of a resin sealing .arrangement are explained. The same number shall be given to 
the same member as said example, and explanation shall be used. Drawing 13 shows the operation gestalt of the 
resin sealing arrangement which turns to female mold 4 the field which set up the metal pillar 2, and carries out 
resin shaping of the semi-conductor wafer 18. Fundamental configurations, such as supplying the release film 6 
to a punch 3 and female mold 4 respectively, using a clamper 12, and supporting female mold 4 by the movable 
platen 9, are the same as that of the above-mentioned operation gestalt 37 is the seal ring prepared in order to 
carry out air suction from the base side of female mold 4. In the resin sealing arrangement in this operation 
gestalt after setting the release film 6 to a punch 3 and female mold 4 respectively, as the periphery section is 
supported on the top face of a clamper 12, the semi-conductor wafer 18 is set to female mold 4, and liquefied 
resin 38 is poured in into the cavity crevice 5 formed with a clamper 12 and female mold 4. Drawing 1 3 is in the 
condition which poured in liquefied resin 38. Moreover, since the metal pillar 2 has countered female mold 4, the 
part which counters the resin seal section between the part which counters the end face of the metal pillar 2 by 
the side of female mold 4. and the metal pillar 2 is respectively equipped with the pressure sensor 21 and the 
resin sensor 22, 

[0037] Subsequently, the movable platen 9 is made to upper-**, the periphery section of the semi-conductor 
wafer 18 is clamped between punches 3 by the clamper 12, and female mold 4 is made to upper-** further. 
Upper ** suspends female mold 4 in the place where stoppers 19 and 20 contacted. Liquefied resin 38 is 
immersed with upper ** of female mold 4 all over the forming face of the metal pillar 2 of the semi-conductor 
wafer 18. Since the restoration thickness of liquefied resin 38 is set up so that female mold 4 may push up and 
the end face of the metal pillar 2 may enter into the release film 6 a little in a location, liquid resin 38 is 
eliminated from the end face of the metal pillar 2, and resin shaping is carried out in the configuration where the 
point containing end-face 2a of this metal pillar 2 was exposed. 

[0038] In case the resin seal of between the metal pillars 2 set up on the semi-conductor wafer 18 is carried out 
the approach of covering a punch 3 and female mold 4 with the release film 6 respectively, and carrying out resin 
shaping is suitably used as an approach of carrying out resin shaping, where the end face of the metal pillar 2 is 
exposed. And while closure resin 17 does not adhere to mold metal mold, therefore it becomes unnecessary to 
clean a metal mold side by covering the parting of a punch 3 and female mold 4 with the release film 6 
respectively, resin shaping in the very clean condition is attained, and it becomes possible to use suitable for 
manufacture of a reliable product 



[0039] Although the resin sealing arrangement shown in drawing 10 and drawing 13 which were mentioned above 
all made female mold 4 movable in support of female mold 4 by the movable platen 9, it is also possible to make it 
go up and down a punch 3, and to clamp and carry out the resin seal of the mold goods 1-ed instead of making it 
go up and down female mold 4. Namely, the actuation which clamps the mold goods 1-ed with a punch 3 and 
female mold 4 should just be eye a relative mold clamp and press actuation. 

[0040] Drawing 14 (a) and (b) show other operation gestalten of a resin sealing arrangement The configuration 
which formed the cavity 39 for overflow in the clamper 12 has the characteristic configuration of this operation 
gestalt. In drawing 14 (a), the cavity 39 for overflow is connected to the air pressure control means which is not 
illustrated through an air hole 40. 41 is an overflow gate and 42 is an air vent slot. The cavity 39 for overflow is 
open for free passage to a hoop direction, and the overflow gate 41 is arranged at the inner circumference side. 
The air vent slot 42 sets predetermined spacing on the periphery of the cavity 39 for overflow, and are arranged 
at it. [ two or more ] 43 is a clamp side which clamps the release film 6. The top view of the cavity 39 for 
overflow, an overflow gate 41, and the air vent slot 42 is shown in drawing 14 (b). 

[0041] The resin overflowed from the resin shaping section advances into the cavity 39 for the overflow by which 
the inside was covered with the release film 6. Resin pressure can be applied to the closure resin 17 currently 
supplied in this cavity 39 by applying air pressure to the cavity 39 for overflow from an air hole 40 in this 
condition, and the fall of the resin pressure in the resin shaping section can be prevented. Moreover, the 
resistance at the time of closure resin 17 being discharged is controllable to the cavity 39 for overflow by 
controlling the air pressure from an air hole 40. It is also possible by controlling the amount of overflow of the 
closure resin 17 to the cavity 39 for overflow to control the thickness of the resin seal section correctly. 
[0042] According to the equipment which is made to go up and down female mold 4, and carries out a resin seal 
like this example, since resin pressure acts effectively, it becomes possible [ using metal mold quite large-sized 
as female mold 4 ]. However, if mold metal mold becomes large-sized, it will pose a problem that the degree 
which resin hardens within a cavity changes with locations. As mentioned above, as for hardening of closure resin 
17, it is desirable to make it, as for the whole surface cotton of the semi-conductor wafer 18, reach on the 
outskirts gradually from the center of female mold 4 between the metal pillars 2, when it looks at the female mold 
4 whole as a big cavity after filling up with closure resin 17. This is for driving out a void on the outside of a 
cavity and making it a void not remain as much as possible in a cavity. Thus, in order to make it harden 
previously from the closure resin 17 of a center section by the female mold 4 whole, there are an approach of 
enlarging the heat capacity in the center section of metal mold, and making the heat capacity of a periphery 
small, the approach of enlarging capacity of a heater and making it small by the periphery in the center section, 
etc. In addition, when the flat-surface configuration of the whole metal mold is made circular, there is also an 
advantage that temperature distribution can be equalized. 

[0043] Although this example explained the mold goods 1-ed using that by which the metal pillar 2 was formed in 
the semi-conductor wafer 18, it is not limited to this and used suitable for manufacture of the chip-size package 
using the various semi-conductor wafers 18, such as a thing in which the electrode was formed on the front face 
of the semi-conductor wafer 18, and a thing in which the circuit was formed on the front face of the semi- 
conductor wafer 18. Moreover, the release film of the shape not only of the shape of a long picture but a strip of 
paper may be used for the release film 6. Moreover, since a resin sealing arrangement can be used in common by 
setting the dimension of mold metal mold as specific standard sizes, such as A3, A4, and A5, even if the mold 
goods 1-ed differ, equipment can be used efficiently. 

[0044] Moreover, since detachability with closure resin 17 is good, what performed nonelectrolytic plating by the 
ternary alloy of a nickel-boron-tungsten as processing of the parting surface of the punch 3 containing the resin 
seal section and female mold 4 can be suitably used as an object for the resin leakage cure at the time of resin 
shaping. Moreover, with a metal mold movable **** resin sealing arrangement, since there is few fiow of resin, 
what was processed with the distributed plating which made the particulate material what processed the front 
face of mold metal mold with the water-repellent organic plating of a silicon system, fluorination Teflon, and 
oligomer is suitably used as effective processing as an object for a resin leakage cure. 
[0045] 

[Effect of the Invention] In order according to the resin sealing arrangement concerning this invention to impress 
moderate resin pressure to closure resin by compression forming, to carry out the resin seal of the mold goods- 
ed with which the metal pillar electrically connected with this electrode terminal was set up and to carry out heat 
hardening to the electrode terminal forming face side of a semi-conductor wafer, the resin seal operating time is 
short. And since a clamp coordinate control means controls the clamp coordinate of said mold metal mold so 
that the resin pressure measured by the resin pressure measurement means turns into predetermined resin 
pressure The point containing the end face of a metal pillar can be exposed at a fixed rate, a resin seal can be 
carried out, and a solder bump's plane of composition can be formed certainly. Moreover, since a clamp 
coordinate control means controls resin seal actuation, carrying out monitoring of the resin pressure with a resin 
pressure measurement means and it can carry out a resin seal in proper resin pressure, without damaging an 
electrode terminal, a wiring layer, etc. which were formed in the semi-conductor wafer, it can manufacture a 



semiconductor device with high safety and dependability. Moreover even if dispersion is in the height dimension 
of a metal pillar a little, by carrying out resin shaping through a release film, dispersion can be absorbed, the end 
face of a metal pillar can be exposed certainly, and resin shaping can be carried out Since especially a clamp 
coordinate control means can specify the exposure range of the point containing the end face of a metal pillar so 
that the amount of penetration to the release film of thickness t of the point containing the end face of a metal 
pillar may become below t (1/4), since the clamp coordinate location of mold metal mold is set up based on the 
sampling data which measured clamp ** and resin pressure beforehand, and were obtained, it can maintain stably 
the high-definition quality of mold goods of mold goods. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the condition of having clamped formed elegance to mold metal 

mold. 

[Drawing 2] It is the explanatory view of the mold metal mold equipped with the clamper. 

[Drawing 3] It is the expansion explanatory view of the mold metal mold equipped with the spacer for clamper 

thickness adjustment. 

[Drawing 4] It is the explanatory view of the mold metal mold with which the concave surface section and the 
convex section were respectively formed in the parting surface. 

[Drawing 53 It is the explanatory view showing the configuration of the mold metal mold using a low-fever 
conductor. 

[Drawing 6] It is the top view showing the configuration of a punch. 

[Drawing 7] It is the transpicuous figure showing the configuration of female mold. 

[Drawing 8] It is the explanatory view showing the amount of penetration to the release film of a metal pillar. 
[Drawing 9] It is the explanatory view showing a difference of the amount of penetration to the release film of 
the metal pillar at the time of a clamp. 

[Drawing 10] It is the explanatory view showing the configuration of a resin sealing arrangement 

[Drawing 11] It is the expanded sectional view showing the condition of having carried out the resin seal of the 

semi-conductor wafer. 

[Drawing 1 2] It is the block diagram showing the configuration of the control system of a resin sealing 
arrangement. 

[Drawing 1 3] It is the explanatory view of the resin sealing arrangement concerning other examples.^ 
[Drawing 14] It is the sectional view and top view showing the configuration of the clamper with which the resin 
sealing arrangement concerning other examples was equipped. 
[Description of Notations] 

1 Mold Goods-ed 

2 Metal Pillar 

3 Punch 

4 Female Mold 

5 Cavity Crevice 

6 Release Film 
7a, 8a Supply roll 
7b, 8b Winding roll 

9 Movable Platen 

1 0 Fixed Platen 

1 1 Spring from Cartridge 

12 Clamper 

1 3 36 Suction hole 

14 39 Cavity for overflow 

15 Suction Hole 

1 6 Film Adsorption Hole 

17 Closure Resin 

1 8 Semi-conductor Wafer 
10 20 Stopper 

21 Pressure Sensor 

22 Resin Pressure Sensor 

23 Motor for Clamp Pressure Adjustments 

24 Control Section 

25 Input/output Interface 



26 Motor Drivfer 

27 Electric Motor 

28 Heater 

29 Lamp 

30 Spacer 

31 Low-Fever Conductor 

32 Contacting-by-Pressing Side 
32a, 43 Clamp side 

33 Clamp Projection 

34 41 Overflow gate 

35 Suction Slot 

37 Seal Ring 

38 Liquid Resin 
40 Air Hole 

42 Air Vent Slot 



[Translation done.] 
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mrs iz 0 x/\g J: U UJ±Rfl*HSS&7" >7K^ u 

7 A $ i±Tt=f±«fli tf ^ - <r>m^ left 
icj:-5^Bg¥i 0-7 9 3 6 i^'jkmz7P.tmm±-t 

[0 0 0 51 

[f6S^*«»j*l/J:?><!:r-5Sffll \^ts*\^ts.t^h. 40 
5^ >y y ««8ii4±-r -5 1® IC/K y X ^^I'jS IC J: « it^li 



4 

[0 0 0 61 U*^U;&A«e.. tfifiEfl5ffl*<¥^»'5x/\± 

^}j:?3-yzf-t^mzn-7-^ y<fm±mz^\.\xti^'y 
-■^y-hyzKth-D^tfi^-f^t.. ^Me7-©^®(ci4± 

X«K«ih«tflgA<¥»4*'5 x/N^iBlCfT* to/t* *-ClC 
®<b*«jif7LT. fflflgt4ih®*<^t^-lc;S:o/ty. tH-T 

K*«^Dyty-r-5fc-enA<fet)fc. 

B*« JBfiR S nfci|i«4* r> x/\ $ ti* fc*ti t) » o 

S/t. ^»<D*3H*^S*«lll-roi»i*i<*'?X/\®± 
ic ffjfig S ti-5K¥^i* x/\±ffi*«BSi4± t-^ c i 

mMVk(r>^±iikmtfi-y 3. y >^ uTfi£}f$p°p(csy 
[0 0 0 7] 2|5:^^(i, cnt>©p=^^.^.*ie;ft-r'<<^ 
igsi\ii£@i»^s«i:2iSpTSg;%«4B§it±^s«t§^r« c: 

[0 0 0 81 

y y-x7^';uA«:*-r -s^^-^uAtt 

a^ISi:^ t:-;UK^SlC.i:y y *)-7.y^)VAt:i^L> 
T ^ ^ > y S n>S:«fi£}gp=p ©^M tf ^ - Fp^ (Ci4±eiBi«: 

^® hf ^ - FbI cDfiiBgi'i ±35 ic « iPi -r ^ asfii (z ^fii s n , 

bf 7 - FbIIc Xig $ n ^ i't ±e«i©«iBiS * ;! S f -5 
ttiBiffais^st. KtiiBiiES'JS^^icj; y jBJSsn* 

«BiffAt3fS«lBtff (c«:4 J: 5 (ct-JU ^ > 

[0 0 0 91 sfc. i7^>zfmmmm^mt. ^^tbi^^ 
>^ffiai^«Bgff*3WS0T»e>n;t-y->:/y >*^7=- 
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U 'J-:^7-f JUA'sroilAMA* (1 /4) tJ-riTiZlS 

[0 0 1 0] S/t. TSffiiJIC. 
B#(c±§a(cio)(tTi2<^>/t-7^-r y^m^^J 'bi^^yym 

gp<h£b®S»i:CDFB^Pi(i. f *a5«fc ij t)il^aJ©:^X>«eT 20 
[0 0 1 11 ^fc. t-JUK^i!!«)^JStf^-rBl<D«j8i 

-A-7P-ffl<D+1'e7^^*H!ltTt>A<. K+'ftf 30 

t,ft<. XT'^Vh^^Kij", KXT'Oh^WJSSlc 
X7i!a?l#Slca»t- SXT'O ^?L*lfl^(tTt)ftl^. 

[0 0 1 2] 40 

oixTBIffllciJiwr-S. *IIJSff'J»i¥^{*':7x/N±(ciS 
^@«?f5fiE LSElSJiro-gSlc^Jl e ^ - A<jia$ tifc 

«fi)t}Bfia * t K ic 7 > :^ L T«J8gi4iL L Tiji 
sitt-j x/N ^'"c^KOifissf^^siSiii-r « 

y-*fli^fct-ju K&S!®S£*SIM0. 0 4(4 
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@. @ 7 l4T^©«fi£*S^-r^W0. S8(4&J5e^- 
O'J 'J-;^7-f ;PA'vcDilAM*^-riJi««0, 0 9(4^ 

ffls^^fuift^s. 01 o(4«tflgi4±^a<^«fi£*^vt- 
i%q^0. 01 1 i4¥t@i»':'x/\««jagi4±L/7t4«eg«^ 

w^ryuv^^. 01 3i4fteffil(cfig««)i&i1±gS<Dlii 
^0. 01 4(4ft!>^(C^Stttligt4±^SlCg«iU>b^7 
W«©«fiE«*-rBr®0St^¥®0T»«o 
[00 1 3] 5fr. 01 St/:08~01 2*#R8L/T¥ 

i4±-r'5«l!ii4±SB©«lll&«B)tJC^(.\TSiWr«. 0 

1 oic*5t\T. ittafiEJBa-e*y. x/N±(c 
^tiTixs. c;©«fiEfi$a ui±S!3&t;JTS!!4 j:y;s 

«t-;UK^S!ro5S, TS!4|C?BB)cStlfc=lr*e7'-f 
x/\©Sffi^^^ icilJg «mfi<j(cJtjglt-« J: p ^® 
[0 0 14] 6(4U iJ-:^7-f ;wAT*y, ±i!3at^ 

t-'5/'«-r--r>^'S*«:3Tl\-S. U "J -:^7-f ^UA 6 

t*7^-flHlg|?5<Drt®(c;5:t>oTS?f$-r«Hfe«Cl4. #11 
tt^^f'Stro. ^JA(4v PTFE. ETFE, PE 

e>n-g>. *IISfi^JT'(4. fiRtt®"J U-i^^H-^l/A 6* 

««««g^iiSnTl^■5. BP^. ±S>3SaCTS4(Cf4'J 
'J-:^7-f ;UA6 0e^*gP->U7 a, 8aSt^#^P- 

;U7b, 8 b*^#'*^^lS^aT^^■5. 'J 'J-;^7-f JUA 
6 14. tttHaihBlftft lC!e«Safc'(ttt*&P 7 a , 8 

aj:yiayai$n5<titic. ffiffl>isi^<D«>/S:it#gxp- 

Jl/7b, 8 bJC#lXe>tl-So ±ieU y-::^7-f ;i/A6R 

yty y ;UA«^«i«iic<i: y 7 -r ;uAi«a#fs*< 
«fi£$nTo«. (Si. y y->^7H'juA6i4^«>Sffi« 

(CliD8fr^Eti;tt>©«^ffll^Tfeftl\, 
[0 0 1 5] Sfc. T§y4(4nlifiy7-T->9(c:pii!iic^: 
j^snxfcy. ±S3(4@S7'^7^>i oicsssnT 
3^^^^tlTt^«. Br«i>r^7^>9(c(4. Sifg:^:^ 
y^^'i 1 (c^iyi'^wti 2**TS4<!:tt(cpH)iic3t 
i^^tiTfcy. MfiSffSsai (D^titgprou y-i^.^^^i'A 

6 *3E*# UT±^ 3 <!: <DFBlT'i7 ^ > :/-r -5. 

[0 0 1 61 01 1 (cfcOT. ^-;ut<^S!*y 
y-:;^7-f;uA6(cd:y»s-r«Bi(c. bf^-fiagp 
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5(D\^m.mm^zmmT^'&^\n^ 3x>^e>x7'i!a?iuT'j 

7^^- 1 4©JiE®lC0^L/;&l^X7[!6?l€a«llca$S-r-5i» 

[0 0 1 7] 01 OlCfcUT. t-VUK*S!©/t 

— 5^-< >^®(CU 'J-::^7-<JUA6*<i»3i(Sf$$ti/::tt 

jgai o^atr^-2±(ci*i4±«iigi itfitmtEn 

T±T«)-r«±T«m«}lc J: U5I»):^^5^> 9 *±«)* 
1+TTM 4 «t±S 3<!:-C'J'J-;^7-f JUA 6 *^M^T» 

bkjbs 1 ^ >:?'f apsic^s e^- 2 w (ctt±«}ai 
mm^ 4©«i&«i«s^^»y^5^>9st/as:/^^> 

1 0lz3tt$$tifcTS4So:±§a3(cJ;y«fliit±^S 

[0 0 1 8] *iijiiJBfii©«8iS4±SM-ci*. ^-r. m 

*«^L/T-fe«;' title. TS4(c'J 'J-;^7^ 
JUA6*«J&U, 4»^>/t1 2(C'J U-X7-f ;UA6* 

i»3S3s:^f-5. ;ii:ic, TS4wrticS(caaf sis^ifL 

1 3X>»e)*^t>'J U-Xy'-f JUA6*X7ia?IUs 
/t1 2<hTM4(CJ:oTfflSnfc+1' t'T^-f lagPSrt® 

jcy 'j-x7^;uA6«i»3&Uv K+i'lf-r-f iHiasrt 

:&i|i^i*C7X/M 8©lll&t*'5l4gPlC-fey hf* (01 0^ 

m) . 

[0 0 1 91 J^COT. wa:?^57^>9«±i(jUs 
:^*M«i&f-5, Sf. i4±«}Bil 7*t^^>y*ti. * 
ICi'^WCI 2;5<±ia3 »CU 'J-X^-fJUAei^UT 
J^^LT^'J 'J-X7-f ^UA6*4^^>:/-r-5. tSUZ 
^WiZr^'r > 9 *J±»r -5 c t IC J: T> TTS! 4 
^7X/\l 8*Jf U±(f5<fc?>(c;S:-5, Tiy4*^iH3li*'? 
X/M 8*Jf U±lf-5l(j<tl*. ±3tf3iTS!4roXhy 

/ti 9. 2 0At55*^fcofct^^.-cff±-r«. iiroff 

±fig(4i4±«l!i 1 7*JSl»$tl, *^Jie7-2FBl(C 
ti±«fli1 7*<?E«^EnyS:tt®T'&y. C©filSTi!!fi!. 
0ll$»«*SS$n-5. TS4X>*»U±lf6»ti-5^fCI*i4 
±fflBil 7(i»'»(CjSlBlU. jia¥SA«^'»fc^€r<tt 

at- •S^®br7-2(DFB^(C^«$tl-5o 01 1I4TS4 
*<±il!lUTXh<>/'«l 9, 2 OAiSlMC55$*/tofc« 

Sb;^-2©H(ci4±«jagi 7*t^asn. ^ae^- 
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2 U 'J -X 7 -f ;UA 6 (*3 (Cg^A U i^A/T^a 

b:^-2<D^®(Cftih«Bi1 7Ai#3iU«:^^<t5tt^fliBE 

[0 0 2 01 ^rt. m^JSLZ^m^ oicfcixr. ^:-;uk 

:^-fe>-y-2 1 A<SfiiSnTlN-5. c©E:^-b>-y-2 1 

(4. ±s!3fl8©*jie^-2©«iiifc«i»ir«si5iaicg 

«fiE»5ai «-i'^>7'Ufc^lC^«tf5-2(c 

10 (4. ^«tf7-2©ii53^>£lC=t)S^©tfe>-P€r««fe« 
K&JSI^7-2 0>^SlC)^|n]-r«t(^S(c^i!ctiHif 

BiEMS^Sct UT<©«Biff-t»>-y- 2 2 «*S^lStlT^^ 
■5. C©fflfliE-b>-y-2 214. ±S!3fflJ©^Kbf^-2 

-2Fa(c?E«$n-5tttBi-E*;1iJS-r-5. C©tttBiJI-fc> 
■y-2 2t>tttflS«ihgp<7)4''£,xS|J<!:iSiSgP©«B8ff®<4e)C) 
€r«^«LTKI8}Bgi4±SiiO<f>i6SIS<>:^»S|!lC«Scgfii 

20 [0 0 2 1 1 Sfc. 0 1 0 (C*5l^T. 2 3 tt^^^^'T'EE 

E-fe>-y-2 2lc<ky^-^-$ti««fl&ff**ia:*:ffi:^i: 

j;5^(t^>nTi\-s, ciro^^>7^ffiiaiifflt-iS' 2 3 

(4. C<D±iS3ffliJ©X h>;//N°1 9©5iai^i*iSSIUT 
3£»-r«. :S=f*fl«llC(4. ^^>:^ff»fiffl^-^2 3© 

ai:^i4(cx h'^/tl 9<t«^r-5/5:<!:^l4«R;»3A*D? 
y#(t, !^R*iACDlHl»)fitg(cJ:oT7.h-y/\*i 9^5? 

30 oT)?*««e=FS»»-r«, /ttAli. ^aiflf^X/M 8 

<Dii^(ci4'5x/\©ii$, <sSfflro^©)i:^F> &Jltr^ 

-2roiS5S^;St||C(4e>-D#A«&-5o U/tAtoT. 

J: 5 J&tf & -P # UTSW IC ^ ^ > T'T^ <fc 5 X 

RglCXK-y/tl 9(OiaiPig;$<tUT(4±0. 1 mmSe 
^n^^J:l^. fSl. T^4fflij©xK-;//\*2 oic>>7>::^Ji 
SISIfflt-4'2 3«^{»UTUTt)Slx. 
[0 0 2 21 Sfc. 01 2(C*3tNT. 2 4(4^'^>7'ffi 

mmm^^t LT^^jtsgPT* y . eiflunr >-y- 2 2 (c 

40 d: y a'J«$ti-5ttlBiff/i<Hif^tttfliff (c;5:«. J: 5 lz=E-JU 

\iikm(Dif^>:fm.m^vmr^o c©*ij?aisP2 414. 
^«)-s©ife#T-cE:^-fe>-y-2 1 sy^ttifliBE-b >-y- 2 
2 ic<t y«jai^?n-5i'^>7'iist/ffiBiE«:-y->7"j > 
c t (cfc y la^s tifc^-^u K^sroigyj/Si? ^ 

-r-S. ftiJffliSP2 4|c(4E:'i-b>-y-2 1 RZ/ttiBiE-feV-y- 

2 2(cj;y«aisn-5«iani^«<. Aaj:^-i'>^'-7i 
-<x2 5*^^uTA:^^tl. **:sij?asP2 4A»e.(4*ij?» 

50 (i^A^ai^Sn. t-^' K^-<A2 e^yi-UTXhy/^ 



( 6 ) 
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1 9 05?aiM*"IS(C-r-5i'^>:/BE^SIfflt-^ 2 3 
'^^m:fy'r>9 *^P^f ■saili^-^' 2 7 (Dm'fi:U 

[0 0 2 3] SlJffllgB2 4li. '^SbT.hy/t} 9 (D^iUm 
UTlS1iL/Tl\-5„ *L/T. t^- 2 © 1 U 

-2©iii$*<i5)-T*^^#-ewjS!it?feys «ifiKJf$p°ni 

i!)f^lCfcl\T. t-;UK&S!A««fi£}KSl *^>^>:7'•r 
«BI©tt}|liE*«BtlI-b>■y■2 2(c«ky»i^t-i^u> 

imW±ai<t»T^. -a®ibt-^2 7^t-^2 8?| 

@2 (a) \Z^l\X. K^SI*. TS!4ffliJIC. S! 

M€?fl#lc±gs 3 |ci6](tT^ 4 ©/'«-7^-f J; y t)^ 

spcou y-;^7-f jUA6*±sa3 i:roBgt?4'^>:^-r* 
K^^tD^Jl tf ^- 2 FBlic?E«*n*i4±«iBi«'^- 
lC«:3t)©t?«)«, f^Wtl 2i:TS!4iT«J5)tStl 

J:ya?</j:'5<fc?)lcJfjfi!t*nTl\*, C<D^^>>''?1 2 

(±. MfiKJtJsai &^^>:/t--5Kiic. $fryy-;^7-f 

FBl(CJFJfie$tlSi»?l7Xl 3 J:yxTi»?IUTU 'J-:^7 

;uA 6 hf-T^^- casp 5 ©rt®ici»3t«t#^s-tt-5. 

0 2 (b) li. t-^l'K^3a©^7^>:?'ffi^«:0 2 
(a) <tffiHUfcttSg*5^-ri!ti«@-C»«. BPS. 02 
(a) T-|*±iy3<tTi»4i:(7)^ti6»€lM<D^7y75> 

7.tfit\ TS)-S<D(C3ttU. S2 (b) TJii^yT^V;^ 
tfit I (t 2>ti) <i:^-5J:5ffiS*JffllSnTl\S« 
fil*^-r. 2(cJ:y:i— A-:7P--r« 

l4±i*B§(DlS}Btff4PS-r-5li^lc(i. »»x:/y>y 

1 1 *35»-r-5*\ ®3(C^rJ:5lc^^W?i 2©S 
$fi[S*SUSIlxT;i--A-7 n -rsS^ihtttliOtttBtff 

[0 0 2 5] ^1t. 0 8IC*3l\T. SiJ!agP2 4(Cieii$ 

tifct-JUfi&S<7)i'7>:/ffi^fiISlcJ:y. ^Stf^ 
- 2 ©igffi 2 a *^tf Jfe«8S8PO. llSt©ij'j-::^7-f 
;UA's<DjtAfi*<»*L<tt (1 /4) tJUTt^aSJ: 
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5(c, y y-:x7-c;uA6*»s-r-5^^tf^-2<D^ 
®2 a*#t;ife^a5©sai®5ffl*«itas$n-5. 
[0 0 2 6] m^miixSf<o{?'pyym.Wi<r>tfi\^mmi.. 

3(cJ:yiaSStiXt:^h'>Ai 9 05St^ia(cS^t^T^^ 
^>:^^^©5*«i*aiJSUT*JiSigp2 4 icq- -5 

dSlih^Bil 7'f>#»{*'5x/\1 8«:-fe-y hL/;&l^S* 

4 **i^^^{ass-r^i7 ^ >y u/t^oy p 
10 1 *E:^-fe>-y-2 1 (cJ:y»J^-r-5. 

<2i4±^figi 7«%iilU;a:l^TTS!4«»i}tiS«^e^ 

^EEP 2*ff:^-fe>-y-2 1 lcJ:yS9Sf-5o 
®NtaH*'5XMl 8±(Cf*±«fli1 7«^«L/TTS4 
*JiS^«fil[fi*-C±l!i*-t+T¥a«*C»XA1 8*^^ 
>3^LfcKl©yU>^ffiP 3*ffi^-fe>-y-2 1 icjcysjs 

ffi^se^- 2 (c*pt)ofcyu;^ffi p 4 = p 2 - p 1 
&afc;^-2ro 1 *^>s:y jcApt)^ytj£^p 5 = p 4/ 

c©^Jlbf^-2<7)i *^fcy ic*p*5ofc/«;:^ P 5X)«flif 
£«i«tffiiL-5^:. ^mWO^/\^ 8a)is]%ttJS (SS^ 

<B>fi£Jf$ttlflgE P6 = P3-P2-P1 *^ai-r-5o 

^ffp 3(itti8ifi!cJf$lS<tSic(i^,o< diA^t). 

E P 3©iSDP*«*ofcli^(C(i. ^Wig*P«-A«^Mtf^ 
30 - 2lc)!iP*)ofci:UT&1-3S-r«. J:oT, BEJBttiBSffP 
6<D^iD-»«-#^UT*&:^ P 5<Dfii*<¥^{*'?X/M 8 

[0 0 2 71 j>j{c. i^7>:/ffis©SJ8P(c<fcy&Jse^ 

«qf-5o S9(i. ^)lbf^-2©y y-X7-f -fUAS'^s 

sicfctxT, ^Jitf^-2roi5* t(Dy y-j^^-owA 
B'vroilAS*. :Sffl)J:y (1/4) t, (1/2) 
t. (3/4) t i:^^b$-ti-/tii^©«iBii^±*^ffi*^ 
40 r. ^Sbf7-2roitAa«* (1 /4) tlUT^lg^. 

K&Ji e?- 2 (omm 2 a «#t;$tass&(osai>;:>^iSS 

T*y. L/*^'{)i|^^»{*'?X/\ 1 8lZjf$fi!tSn/t«gS^^ 
■^iEl«/i*«Sia-r-5 c i:;5:< ^ ^ >:/M^t>jliElc$iJ^ 

(1/4) t J;y;*c#lMl^, fiP^itAS* (1/2) 

t. (3/4) t t.mt^ititm^\z[t.. m^m\:f7- 

2 <Dmm 2 a «^t;$fejeg8P«tigS(C@tb U. 7 -f ;l/A 6 
50 ©8l*fi^aA*^*<>5:t>Ti4±tt}lit1 7®ffiJBa*«^ 



( 7 ) 
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[0 0 2 81 #»<D¥3H*ga*«PI-©^»<*C? 
x/\1 8±(z?Kfi!t$tl-5K¥»{t'5x/M 8±S*«iflt 

UTfi£}Kfi&*<«8i«ihiiiaWIHl® i;^* J; 5> ICS 'J 

lC^BfiK^nTl^Tt>Al^o C®J«^. I!3ffi3ai:ei®4 

;5:«.ko(c:JKfi!tStlT*SU (C<E) . IH®gB3 a©ffl 
mR*«ia®SP©tt^r J:U^*<;a:« (R>r) J:f>lc 

1 7Ai->a'J>4^UT^©itOX>'M 8SU*»^Dr 

fe. i»i»<*C7xy\i 8©^iBS«Jtt^-rsc:<t/)<-c$ 
[0 0 2 91 ^fc. ^iLr^^mif^-2rs\zm^(Dm 

tfi1fii3*i>tiib. ^WlcttihffiBi 1 7*«J!iPS!ft®'fbUfc©-C 

(*K^±aiflii 7««*^<*'5x/\i 8ro^®ic?T$t)fc 

■So cti(cJ:oT. ^-;uh'^Ss<D-SP{cffifie?ii*3 

1 8(D^®(Ct7#t3^^T*^e>®<bA<j!S*-5J:5(c;Sc) 

[0 0 3 01 @6IC*>1\T. 3 2tt±S!3©/'C-7^^> 
i^Mlcl9[(t/t«fi£JKfiai ©^^{tOx/M 8*fflJSfS 
RJK<7>»S®«^r. lfS®3 2<D^^ICi'7>yH3 

2 a. ^©^SIC^-A-7P-ffl©+1'tf-7^-f 1 4. 
H(C-?-©«H©/'C-5=-^ >i^H(C±S? 3 (C 'J U -7.7 -f 
JUA6«X7i!B3i-r-S7-f;UAia3i7L1 6 *Rlf^FBlPi-C 
Egr-5. S^U/::tfira*7-<;UAia«?Ll 6«:Ea^lJB 
ttlCiESUT^^■5*^, }f»®3 2©JB«lC*t)1*Tl^i» 

[0 0 3 1 ] ±S3fcJ;Z/TS4a>/t— T'-f ^i^S (+ 

•vtf7^^iagP5<Djs®*#t,') -e. 7 ;uAia)i?L 1 6 
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J: o TSfiSffiJaA^'J^S < U 'J U 7 -»UA 6 *<fJij!i 
U-^-r<;S:oTKiJ U-;^7-f JUA6©CiM*i«>*<5t* 

h'^^*^e><DS^A<€t>UIC< <;5:y. U U-X7^;i/A 
6/)U^o^lC#y:;Sl^Ci:A>^>'J 'J -f JUA 6 *X 
7i»?IU/::I^IC7-<Jl'A^{t*fflk?IL/^f * 
fc. x7'lS**«U^t-<«:*c«t*»e», 'J'J-:x7-fJU 
A 6 L//t(glC Ut>/><iGT't)X7iS?l*lS(t-5<!: 

[0 0 3 21 0 7(c^-rJ:5lc¥®f*C?x/\1 8*3^^ 
■r'5T§y4l*. K^^it-Jx/M 8<DS^;i(C^t>-li-T 
¥®H5««RJBICJBfiESn«. 2ttTS!4© 
^IBKCTS! 4 (C« UTffllft nIfiKCiftIt tl*. 3 3 fiT 
i!!4<D^Jl(C»-DT4'^W?1 2roS®(Ci5(tfc^^> 

20 ^>yi?^3 3*^«lc:WU^l\Tei8it^±«l|E*^e.:<- 
[0 0 3 31 i[-l\--pu-m<r)^'? t*5^-< 1 4(i4'^ 

>:/5?e3 3(D^ffiij(c-ja-r-5<fc5icieMr-5. 

-7P-ffl©+-\'lf7^-f 1 4©)l®(cia?l?Ll 5/»ig§P 
U. @55^>^:l^XTllS9l¥®lca»L,T*-/t-7P- 

fflro+i'tr-T^'f 1 4F»9(cg 'j-x7-f juA6*ia?ini«6 
if So ±iy3icfcTiy4 i:l5)^ilc5^-/^-7P-ffl<7) 

-yN'-^P-ffly-h S 4 'N5i[tli-r*t*iJifflBi(7)3ilt±SM 
*iSIIUT. &Stf.7-2FBl(C3t«$tlSttih«Bi©S 
*«»fSJllC«iJffll-r-5C4:*t-e€r«, TS!4ICfcl\T. 
3 5(i3(--A-7P-ffl©+i'tf-7^-r 1 4©*6>lC^ffll 
fCi5§L?tia?IS-eS)So ^J£ffsl|-C(ii!a?liS3 5*4 
*^Bf^lCl^lli^gLTl^-5. 3 6 3 5 ©lEElClg 

□ 3Fii-fc®?l7L-e«*. c:©i»9l7L3 6fc@^^L/;S:l\X 
Tl!ft?I^Slca^U. 'J U-;^.7-f;l'A6*i»?IJ83 5 

40 -)UA6©/i:-5*«?l$i&*. Lt>*IX'5c«!:d<Brtg«!:JS 
■5. ia?IS3 5(*S^l^(c^^•»^Ufc^B«•^?;^:<SiiS■a• 
/tJK«<!:^T^)J:^,^„ n.^. :t-/^-ya-m<D^r\:L 

"r^ 1 4©3R^^*gP^fl*llcai<f *CtlcJ:-pTi»iRS 
3 5i:|3j»lc:'J 'J-;^7-f;UA6©>!::-5**?l$jit;f^ 

[0 0 3 4] cc-c. ffiflii4±^sro«i8iti±»i{'^ico 
oTgiwr-2>o *j^aigP2 4(i, '^tbi^^yzfKmmm'E 

-^^2 3lCj:y7h->/'«l 9©5?mM€riaSL/T*y, 
50 >>';^7^-^ICScfl^T^'^>:^ffiS©fFSeHA^fE1i 
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^KfiK?Bfiaro«l!gi*±»ff »T8^. -aaftt-:^ 2 7 
[0 0 3 51 ±IH«fiElcJ:ti(i, ^mi^O:si/\^ 8±(c lO 

2 4 i^wigs-t: >it 2 2 (= J: u mmtsmmsiE. 

tltWiMm!SiKlzf3ii>J: 5 (c^-;U H^S©^' 

fc. *ij®gi5 2 4 (*. mms.-t 2 2 (c<fc y ttjsgji*^^ 

r-5c:<i:;a:<®iE/J«8tlET«Bii4it-C#«©-e. «^ 
hf5-2<Di§$^;SlceT(i^-p#*«feoTfc'J U-;^ 

€r*i«iRUT^Stf^-2©«IISi2 a*5il8(cSa3*-a- 

TWgfiKJf5-r5>C<tAiT$-5o !^IC. SiJffllgP2 4(S. ^ 
««)^7>^ESUtttjflgl±«}liJSUTfflt)tx;t-y->3^'J > 

KSUTt^-SCDT, ^JStr^-2©«®*#t?5fe«gP 30 

US? t ©U U-;^7-i-;UA6'^rojlAMA< (1/ 
4) t JUTt^'5J;p(C^Stf^-2©«®2 a«:#t; 

CO 0 3 6] Aizmm^±^m(Di^miz-oi\x^mT 

S. H!llBIIJii«ytPl-g|5tt(C«|5l-S^«:f^UTIJiW« 

affl-r-5t)©ir'5. m^ 3ii&/stf^-2*fit9!Ufc 

ii«TS4JC[Rl(tTi<iSft'5x/M 8«1MBgfiR}K-r«1« 

l|gS4±^E©ll«iSJf5fiM**-r, ±1B 3 t 4 IC U 'J - 

«c<t. Bri(iy^7">9-eTS'4*3£*^r«c:i:»©» 
© js s wj *^ X 7 1» ? I r -5 >t » (c ^ 1 1 ;t -> - ; u u > 

&-5. :$:|iasJg®-C©»il!gi4±SM-C(*. ±S3<tTS! 

1 2©±®T^»g|5«3£*$t-«J:5lCUT¥^tt'5x/\ 
1 8*TS4(c-tr-y hU. 4'^>/t1 2i:Tlk4i:-CJK 

fiStsn/t+-\'e7^-riHigp5rticjs«tti8g3 8«:aA-r 

01 3(i}S«i;«fig3 8«i±AU>b«(gg-e£'&. £ 
it. ^Jie5-2(iTa!4(Cj*(a|UTt\«>i:«>. ff^-fe 50 
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>D- 2 1 St^«tHg-b 2 2 ItTm 4 iiiJ©^Jl tf ^ - 2 

©^®ic«iui-r-5SP(iist^^Ji e^- 2 FBi©ttiflgi4itgq 

[0 0 3 71 ;j)Ctx-C. Pl»i:7'77^>'9«:±i()$-ti-#»<* 
■JX/M 8©SiStSP*^^>A1 2tJ±m3 t(Drs-r^{7 
^V^L/. Se>lCTS4*±»)^E-t+.5, TS4tt>^hy 
A1 9, 2 0*<^ffiL/fc<t:Cl^-e±9!l*««Sihr-5, TS! 
4©±i!l<!:<ht)IC>g*^ffiflg3 8Aii|i«{*'?x/\1 8©^ 
He^-2©JK^®©±®(CjSSf T^4©fflU± 

if&gTi±^se^-2©«®AteT'j u-x7-r;uA 
6(cAyiat/<t5ic>8n*«ii!g3 8©?E«i5*«»ssnT 

l\-5*^e., ^Me^-2©^®A^e.;«ft«}flg3 8**SNf^ 
Sn, K&®tf^-2©^®2 a«#t;5feSl«SP«:SaiU 
/::fB«-C«llgfiJcJB4tl«. 
[0 0 3 8] i|£»(*C7X/M 8±lC3ii9:Stlfc^Jltf^ 
-2ft1*«}l!gtf±lf-«^lC, ±SJ3*5ctC/T^4*y 'J 
-:J^7-f JUA6TS'*»SL/T«tflgfi!c»$r'5:^;£l*. ^ 

js tr^- 2 ©«iiii«saj$-ii-;t«sgTtttiigfiKJK-r**;t 

<i:UT»j@(Cfflt\e>nS, -fUT. ±1S3«!:T§U4©A 

— T-'f ^'^^^S-'* u ij-:^7-f;uA6-ctfiSf -s^-tic 

<fcoT. t-JUh'^3aiCi4ih8tBg1 7 ;5J#3t-l±-r. Ufc 

T. fllStt©BUl!{S©S!!jilc»iS(C#iJfflr-5C<!:«<^ 

[0 0 3 9] ±MliUfcS 1 Ofit/S 1 3 lZ7RTmtSii± 
gM(*l^-rtlt)TSU 4 *pl»)^^7'> 9 -C3£»UTTS 
4*pI»j<hUfcA<. Tia4*^K^E-fr-5*^*Dy IC±i!J3 

[0.0 4 0] @1 4 (a) (b) »4«|gi4±^{l©fli!© 

2 |C3j--/'<-7P-ffl©+-V t*5^-f 3 9«:^(t/t«l 
fiKlC*-5. 014 (a) IC^5^^T. ;t-/t-7P-ffl© 
+ 1'tf-r-f 3 9(i. jim?L4 O*^L/T0^U^t^X7' 
ffl6lJ?iP¥Slcal&UTl^■5o 4 1 li;l--/'(-7P-y- 
h> 4 2(ixT'<> h^-C**, ;i-->''<-7P-ffl©+ 
i'tfT^H- 3 9i±s^rip|icajiu. *©rtS«J(c:i--/t- 

7P-y- I- 4 1 ««IESStlTl^-5. XT'O h»4 2 

i**-A-7P-ffl©+-i'e-7^-i' 3 9©i^isicR;fsrBm 

A6*i7^>:?'f •5i>^>'^®-efe-5. @1 4 (b) 
(C. 3*--/t-7P-ffl©+-ve7^-f 3 9. ^-/t-^P 
-y-h4 1. xyO h«4 2©¥SS*^r. 
[00 411 8tagfi£ff$aJ*>e>*-A-7P-U/S:8}Bitt 

'J U-^7-f;UA6-crt®;&<ttMStifc*-/^-7P- 
ffl©+-V bfx-f 3 9 rcjlAf -5. C©ttfii-CilSl?L4 0 
A»e):l--A-7a-ffl©^r-f tfT--f 3 9 ICXT'EESJP A 
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£E©fiT«l»ih-r-5C<t*«-C#-5. iim?L4 0«^ 

C t ic J: y «Bgi4ihSP®Jl$ *iE«(c*Jffllt- -5 c i t)^! 
[0 0 4 2] *SIJS^jroj:p(C, TS>4*^S^E-li-T« 
i t. T§s 4 <!: UTd^;S U c i 

T^fclS^, 7©®'fbl*TS4©'*'J>i*>e.^. 
«(cJg22lcS^^?t^< J;5lc-r«c<t*^^^^Ut^o cn 

rtlCT^-Sfc'ltTK'f KA<^e)J5:l^.fc5lC-r-5^«)T'fc 
S. c:©J:5icTS4±i*-C'f*SB©*f±«l!ii 7/1^6 

ftfc. ^S!^<*©¥®JK«*R?KlCf Sitae 

[0 0 4 3] ^HffiffiJT-l*. ffifiJcJfsai (i^^ft-JX/N 
1 8lC&St7-2A<Jf$fi!cStl>tt><0«ffl^,^Ti^^^U/t 
c:n(cffi^Sti«t>©T(4J5:<. *«it"5x/M 8 
0)S®lcmfii*JKfiEU^t)<0. i|i^{*'?X/M 8C0«ffi 
lcl5l8S*JBfiKUfct)ro*:i:a'*©¥ai(tC7X/M 8*ffl 

H&^©^;t4A3, A 4. A5lf<D!f#S©«tS^;£lc: 

[0 0 4 4] Sfc. «iBi«iJ:gP*#t;±S!3&Z/TS!4 

y«lSL>tt)©, 7-y^{bx7P>. :t'J=f^-«^^it 
[004 5] 
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(c<fc y i4±«i8tJciSg;S:ttifliE*En5!lP bXttlSiilih UT 
•r-5>b«). ¥^{*'5x/McBfi!tS*ifc®ffilffi?^^f>iEi^Ji 

« «!: «a«-r -5 c <t < jaiE;attJBgE-e«8ti4±-c# « 

T«JBtfi)cJf5f-5c:i:*<T^-5c !f#lc. •i' ^ >yi^^«Jffll 
20 ¥ISIi. ^«b4'^>:?'/±&l^«}BiJ±*Si)SUT?St>tlfc 

9tmn(0. JIS t©'J U-7.7-f>l/A's©aAM*« (1 
/4) t JUT<i:>&-5<tp(C^®bf^-<7)SgS«^#t;5fe^ 

[|ili(DfSm^3i^] 

30 [0 2] i>^>/t*«iLfc^-;UK&2!©SlW0-C* 

•s. 

[0 3] ^'^wm^lSSffl::?.'^— y-*filA.fc^-Jl/K 
[0 4] A— r-O^^HCmffigp. ihm^tfi^^fsi0SLt£ 

[0 5] fii8ve»4t*ffli\>tt-;uH^§y©«!fijc*55r 

[0 61 ±§y©«fiE*^F-r¥S0T-S)*, 
[0 7] TiUCD«fiE*^-r¥^0T*>-5„ 
40 [0 8] &®tf^-©'J 'J-^7-f ;UA'^©jtAfi*^ 

[0 9] i»^>y^ro&Jltr7-C)'J U-X^^'JUA's 
©it AM<0*i ja*^f iJtW 0T«. -5 , 
[010] 1SBi«±^B«)«!fi!c*^1-iiiW0T&«. 
[011] itiai{*r>x/\*«BgS4±lyfc«lig*^-rffi* 

[012] tttB§^±^B<D$j^ma>«^«^-r:/a'>^ 

0T*«o 

[013] fl!i9iJfc€gS^BSt4±ISBa>%q^0T<&S. 
50 [01 4] fl!>9JlC0g'&^ligi4±SS(cS1iU/b^7>/t 
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